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[57] ABSTRACT 

A data cartridge caddy presence sensing system Within an 
autochanger storage rack is disclosed. The data cartridge 
caddy of the present invention has at least one optical 
interrupt ?ag at a predetermined position on the data car 
tridge caddy. When the data cartridge caddy is fully installed 
Within the autochanger storage rack, the optical interrupt 
?ag lines-up With and trips optical interrupt ?ags on the 
autochanger storage rack. The picker of the autochanger Will 
not attempt to remove data cartridges from caddy positions 
that are empty. The present invention may also include 
optical interrupt ?ags and sensors on the data cartridges and 
corresponding optical interrupt sensors at corresponding 
predetermined locations on the autochanger storage rack or 
a bar-code reader and bar-code labels on the data cartridges. 
In such an embodiment, the autochanger picker Will not 
attempt to remove data cartridges that are knoWn to not be 
present Within the data cartridge caddy and Will not attempt 
to install a data cartridge in a slot in the data cartridge caddy 
that already has a data cartridge in it. 

3 Claims, 13 Drawing Sheets 
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DATA CARTRIDGE CADDY PRESENCE 
SENSING METHOD AND APPARATUS 

This application is related to the following copending 
US. patent applications: BEZEL WITH HANDLE FOR 
MEDIA CARTRIDGE CADDY, U.S. Ser. No. 29/066,714, 
?led Feb. 28, 1997; BEZEL FOR RACK MOUNTED 
DEVICES, U.S. Ser. No. 29/066,713, ?led Feb. 28, 1997; 
DATA CARTRIDGE HANDLING AND STORAGE 
CADDY, U.S. Ser. No. 08/853,540, ?led May 9, 1997; 
DATA CARTRIDGE INTERLOCK AND RELEASE 
SYSTEM, U.S. Ser. No. 08/853,817, ?led May 9, 1997; 
DATA CARTRIDGE INTERLOCK AND RELEASE 
ACTUATOR SYSTEM, U.S. Ser. No. 08/853,619, ?led 
May 9, 1997; DATA CARTRIDGE-TO-STORAGE RACK 
INTERLOCK AND RELEASE SYSTEM, U.S. Ser. No. 
08/853,625, ?led May 9, 1997; DATA CARTRIDGE 
CADDY-TO-STORAGE RACK REFERENCING 
METHOD AND APPARATUS, U.S. Ser. No. 08/853,617, 
?led May 9, 1997; and DATA CARTRIDGE-TO-CADDY 
REFERENCING SYSTEM FOR A DATA CARTRIDGE 
HANDLING MECHANISM WITH AN AUTOCHAN GER, 
U.S. Ser. No. 08/853,608, ?led May 9, 1997. 

FIELD OF THE INVENTION 

The present invention relates generally to the ?eld of data 
cartridge storage and handling systems, and more particu 
larly to a portable carrying case or caddy for handling data 
cartridges. In particular, this invention provides a method 
and apparatus for a computer information storage and han 
dling library to sense the presence of a data cartridge caddy 
in the library’s storage rack and data cartridges Within the 
data cartridge caddy. 

BACKGROUND OF THE INVENTION 

Acomputer information storage library (also knoWn as an 
autochanger) typically includes at least one computer infor 
mation drive mechanism, a media storage system for com 
puter information media or data cartridges, a picker (also 
called a gripper or manipulator or engagement mechanism) 
for inserting media or cartridges into drives or storage 
locations and for extracting media or cartridges from drives 
or storage locations, and a transport mechanism for moving 
the picker and media or cartridges betWeen drives and 
storage. Computer information storage drives With remov 
able media include, for example, disk drives (magnetic and 
optical) and magnetic tape drives. 

Media storage systems include, for example, carousels, 
cylindrical silos, and slotted magaZines or racks. There is a 
Wide spectrum of transport assemblies. For example, car 
tridges may be translated and rotated With four or more 
degrees of freedom by an anthropomorphic robot arm or 
cartridges may simply be translated in tWo dimensions. 
Alternatively, instead of a separate transport mechanism, the 
media storage system may be moveable. For example, a 
carousel may rotate to position a cartridge at a stationary 
drive. 

Alternatively, a drive may be moved by a transport system 
to a stationary cartridge location. There is also a Wide 
spectrum of pickers. For example, friction grippers With 
multiple ?ngers may be used, various media or cartridge 
features may be hooked or clamped, or cartridges may be 
simply pushed or pulled. In particular, the digital linear tape 
cartridge or DLT tape cartridge, commercially available 
from Quantum Corporation, Milpitas, Calif., is of interest 
for computer information storage libraries. 
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2 
A computer information storage library or autochanger 

generally has a storage rack for holding a plurality of media 
cartridges that are not currently being retrieved or otherWise 
utiliZed by the autochanger in a storage location. Generally, 
a robotic arm or picker Will retrieve a media cartridge from 
its location in the storage rack and place it in a drive When 
the particular media cartridge is needed. The media cartridge 
Will generally be returned to the same or a different location 
on the storage rack When it is no longer being used. Media 
cartridges are held in both ?xed (i.e., nonremovable) and 
removable storage slots or caddies on the storage rack. 
Removable caddies may hold about ?ve cartridges, although 
?ve is not a magical number and a caddy may accommodate 
a different number of data cartridges. The storage caddies 
can be removed from the storage rack and changed out for 
a different storage caddy of media cartridges. 

SUMMARY OF THE INVENTION 

In a preferred embodiment, the present invention provides 
a data cartridge handling and storage caddy for transporting 
data cartridges When they are being handled outside of the 
autochanger storage rack. In a preferred embodiment, the 
present invention also provides a method and apparatus for 
the autochanger or the picker associated With the 
autochanger to sense the presence of the data cartridge 
handling and storage caddy Within the storage rack of the 
autochanger and to sense the presence of the data cartridges 
Within the data cartridge caddies present Within the 
autochanger storage rack. 

Other aspects and advantages of the present invention Will 
become apparent from the folloWing detailed description, 
taken in conjunction With the accompanying draWings, 
illustrating by Way of example the principles of the inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention Will be better understood by reading 
the folloWing more particular description of the invention, 
presented in conjunction With the folloWing draWings, 
Wherein: 

FIG. 1 shoWs a simpli?ed perspective vieW of portions of 
a computer information storage library; 

FIG. 2A shoWs a perspective vieW of a typical DLT data 
cartridge; 

FIG. 2B shoWs a second perspective vieW of a typical 
DLT data cartridge; 

FIG. 2C shoWs the second perspective vieW of a typical 
DLT data cartridge of FIG. 2C With lock and detent springs 
according to the present invention; 

FIG. 2D shoWs the second perspective vieW of a typical 
DLT data cartridge of FIG. 2C With the lock spring disen 
gaged according to the present invention; 

FIG. 3 shoWs a perspective vieW of a DLT data cartridge 
handling and storage caddy from the cartridge magaZine side 
of the caddy according to the present invention; 

FIG. 4 shoWs a perspective vieW of a data cartridge 
caddy-to-storage rack referencing system and cartridge 
caddy according to the present invention; 

FIG. 5 shoWs a perspective vieW of a data cartridge 
caddy-to-storage rack referencing sleeve according to the 
present invention; 

FIG. 6 shoWs a perspective vieW of a data cartridge 
caddy-to-storage rack referencing system top plate accord 
ing to the present invention; 
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FIG. 7 shows a perspective vieW of a disassembled data 
cartridge caddy illustrating a data cartridge interlock and 
release system according to the present invention; 

FIG. 8 shoWs a perspective vieW of a disassembled data 
carridge caddy similar to FIG. 7; 

FIG. 9 shoWs a perspective vieW of a data cartridge 
interlock release actuator system according to the present 
invention; 

FIG. 10 shoWs a side perspective vieW of the data 
cartridge interlock release actuator system shoWn in FIG. 9 
according to the present invention; and 

FIG. 11 shoWs an exploded, side perspective vieW of the 
data cartridge caddy-to-storage rack interlock and release 
system according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 is a simpli?ed perspective vieW of a computer 
information storage library (also knoWn as an autochanger) 
in accordance With an example embodiment of the present 
invention. The autochanger illustrated in FIG. 1 has three 
computer information drive mechanisms 100, 101, and 102, 
mounted in the base of a cabinet (not illustrated). At least 
one column of cartridge storage locations 104 above the 
drives is used to store data cartridges. A compact example 
embodiment of a storage rack using the concepts of the 
present invention may have only one or tWo columns of 
storage locations and a larger embodiment may have more 
than three columns. The storage locations 104 may be 
de?ned, for example, by “C” shaped brackets as illustrated 
in FIG. 1, “L” shaped brackets, shelves, edge guides, or 
other suitable holders. 

Preferably, the storage locations 104 include features to 
prevent cartridges from vibrating or shaking out of the 
storage locations. A transport mechanism (not illustrated) 
provides horiZontal (X and Y) and vertical (Z) displacement 
of a picker 106 and supports the picker 106 at a ?xed 
orientation relative to the displacement path. The picker 106 
includes a sleeve With guides for carrying a data cartridge 
and a moveable thumb (not illustrated). Examples of suit 
able transport mechanisms for a computer information stor 
age rack con?gured as generally depicted in FIG. 1 may be 
found in US. Pat. No. 5,101,387, 5,043,962 and US. patent 
application Ser. No. 08/296,054, each of Which is hereby 
incorporated by reference for all that they teach. 

The various features of the present invention Will be 
described in greater detail beloW With reference to FIGS. 
1—10 and sections I.—V. 
I. Data Cartridge Handling and Storage Caddy 

FIG. 2A illustrates a bottom side perspective vieW of a 
typical digital linear tape cartridge or DLT data cartridge 
200. FIG. 2B illustrates a second bottom side perspective 
vieW of a typical DLT data cartridge 200. FIG. 3 illustrates 
a perspective vieW of a DLT data cartridge handling and 
storage caddy 300 from the cartridge magaZine side 342 of 
the caddy and a top side perspective vieW of a DLT data 
cartridge 200. FIG. 3 also shoWs a dotted line illustrating the 
insertion path for inserting the data cartridge 200 into a 
middle storage slot 340 of the caddy 300. 

The data cartridge slots 340 on the cartridge magaZine 
side 342 of caddy 300 are de?ned by shelves 316 that extend 
betWeen side Walls 346 and 348 of caddy 300 or by partial 
shelves 318 and 320 that run along the X axis on both side 
Walls 346 and 348 at substantially the same Z axis position. 
The use of either full shelves 316 or partial shelves 318 and 
320 is a matter of design choice, although at least one full 
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4 
shelf 316 is preferred for the structural integrity of the caddy 
300. The spacing betWeen the shelves 316, 318, 320 in the 
Z axis direction is just slightly greater than the Width W of 
the data cartridge 200. 

Optionally, the outer edge 351 of shelves 316, 318, 320 
may be ramped, going from a relatively thin outer edge of 
the shelves 316, 318, 320 to a slightly thicker shelf further 
along the X axis into the cartridge magaZine side 342 of the 
caddy 300 for ease of orienting and inserting the data 
cartridge 200 into slots 340 by the user and the autochanger. 
Another option is to ramp the outer edge of caddy sideWalls 
346 and 348 from a relatively thin outer edge to a slightly 
thicker Wall further into the cartridge magaZine side 342 of 
caddy 300 in the X axis direction for ease of orienting and 
inserting data cartridge 200 into slots 340 by the user and the 
autochanger. The ultimate distance betWeen sideWalls 346 
and 348 in the Y axis direction is just slightly greater than 
the length L of the data cartridge 200. 
Caddy 300 includes a rear cartridge magaZine side 342 

into Which the data cartridges 200 can be inserted and 
extracted from. Caddy 300 also includes a front user han 
dling side 344 Which has a handle 314 for a user to carry the 
caddy 300 With When the caddy 300 is removed from the 
storage rack 108. The handle 314 may also be utiliZed by the 
user to insert and extract the caddy 300 into and out of the 
storage rack 108. 
As can be seen from FIGS. 2 and 3, a typical DLT data 

cartridge 200 is generally symmetrical or square in shape 
With relatively feW surface features on the outer cartridge 
shell, such as notches, grooves of the like. Accordingly, it 
Would be rather easy to insert a DLT data cartridge 200 into 
an autochanger storage rack (104 in FIG. 1) in an incorrect 
orientation, i.e., backWards, upside doWn, or in some other 
incorrect orientation. If a DLT data cartridge 200 is placed 
in an autochanger storage rack 108 in an incorrect 
orientation, the storage rack Would not be able to read or 
Write to the data cartridge 200, as the autochanger assumes 
that all of the data cartridges 200 are placed in the storage 
rack 108 in the same orientation. 

In order to prevent a data cartridge 200 from being 
inserted into the handling and storage caddy 300, and thus, 
into the storage rack 108 in an incorrect orientation, caddy 
300 of the present invention is equipped With data cartridge 
insertion guide tabs 322 along the inside of caddy Wall 346 
Within each of the data cartridge slots 340 of caddy 300. 
Guide tabs 322 should be on sideWall 346 midWay into the 
cartridge magaZine side of the caddy Within the data cartidge 
slots 340 such that guide tab 322 line-up With notch 202 in 
data cartridge 200 and When the data cartridge 200 is fully 
inserted into slot 340, the guide tab 322 Will be contained 
Within the recessed area 216 of the data cartridge 200. 

It should also be noted that the ledge 204 side of notch 202 
is shorter than the ledge 206 side of notch 202. Accordingly, 
the data cartridge Will only line-up With guide tab 322 on the 
side of slot 340 in the magaZine side 342 of the caddy 300 
in the correct orientation for the picker 106. All but the 
correct data cartridge orientations are locked out from being 
installed into the caddy 300. After a data cartridge 200 has 
been oriented correctly With the desired slot 340 of the caddy 
300 by the user, it can be installed into the caddy 300 by 
pressing it into the slot 340. Once the data cartridge 200 is 
inserted into slot 340, it is locked into place Within slot 340 
as Will be described beloW in section II. 
The data cartridge caddy 300 of the present invention Was 

developed for an autochanger storage rack in Which the 
picker 106 needs to pull the data cartridges 200 out of the 
storage rack 108 in an upright position. HoWever, if a caddy 
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is being designed for an autochanger storage rack in Which 
the picker 106 pulls the data cartridges 200 out of the storage 
rack 108 from an upside doWn position, insertion guide tabs 
322 could be appropriately positioned on sideWall 348 rather 
than sideWall 346 in order to accommodate the data car 
tridge 200 in an upside doWn fashion. 
II. Data Cartridge Interlock and Release System 

The data cartridge interlock and release system is best 
described With reference to FIGS. 2C, 2D, 3, 4, 7 and 8. The 
data cartridge interlock and release system locks data car 
tridges 200 into caddy 300 for safe transportation of the 
caddy 300 When it is outside the autochanger rack 104. The 
data cartridge interlock and release system also alloWs data 
cartridges 200 to be inserted into the caddy 300 Without 
actuating the release mechanism. Thus, data cartridges 200 
already in the caddy 300 are retained and can not be jarred 
out of the caddy 300 When an additional cartridge 200 is 
installed into the caddy 300. The data cartridge interlock and 
release system continues to provide a light holding force 
against the data cartridges 200 installed in it, When the 
release system is actuated in order to secure the data 
cartridges 200 in the caddy 300 When the autochanger 
experiences normal operational vibration and shock. 

The main functional components of the data cartridge 
interlock and release system are cartridge spring 724 and a 
lock release actuator 704, see FIGS. 7 and 8. Cartridge 
spring 724 comprises tWo different leaf springs 408 and 410 
With tWo different tip pro?les 710 and 712, respectively. The 
tWo types of leaf spring type latches 408 and 410 operate as 
a pair on a single cartridge 200, see FIGS. 2C and 2D. 

The ?rst latch 408 is a lock spring and has a tip pro?le 710 
that catches ledge 204 on side 208 of data cartridge 200 
When data cartridge 200 is fully inserted into slot 340 of 
caddy 300. Tip pro?le 710 of lock spring 408 Will not release 
the data cartridge 200 unless the lock spring 408 is de?ected 
out of the Way. The lock tip geometry pro?le 710 and slanted 
tip 726 combination of lock spring 408 permits a data 
cartridge 200 to be inserted into the magaZine Without the 
other lock springs 408 or detent springs 410 being de?ected 
out of the Way. Lock spring 408 is used to secure the data 
cartridge 200 Within the caddy 300. Lock spring 408 retains 
the data cartridge 200 securely inside the caddy 300 While 
the caddy 300 is being handled by the user outside of the 
autochanger rack 104. Lock spring 408 also secures the data 
cartridges 200 inside the caddy 300 should the caddy 300, 
through rough treatment, be slammed into the rack 104 
during installation. 
A second latch 410 is a pure detent spring that catches 

ledge 206 on side 208 of data cartridge 200, When data 
cartridge 200 is fully inserted into slot 340 of caddy 300, see 
FIGS. 2C, 2D, 7 and 8. Detent spring 410 provides light 
holding force and secures data cartridge 200 against a rear 
Wall 802 of the magaZine side 342 of caddy 300. Detent 
spring 410 is alWays operational. That is the detent spring is 
not disabled When the lock spring 408 is disabled. Therefore, 
the detent spring 410 is used to retain each data cartridge 200 
in the caddy 300 While the lock spring 408 is disabled. The 
detent spring 410 can be overcome and Will release data 
cartridge 200 When the data cartridge 200 is pulled by the 
picker 106 or the user While the lock spring 408 is disabled. 
Detent spring 410 keeps other data cartridges securely 
Within caddy 300 Whenever the lock spring 408 is disabled 
and the user or autochanger picker 106 removes one of the 
data cartridges 300. Detent spring 410 also retains the data 
cartridges in the caddy 300. Detent spring 410 also retains 
the data cartridges in the caddy 300 While the storage rack 
experiences normal operational vibration and shock and the 
lock spring 408 is disabled. 
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6 
Spring 724 is preferably a one-piece, stainless steel spring 

With latches 408 and 410 created by means of plastic 
over-molded at the ends of the leaf spring ?ngers 728. 
Spring 724 could, hoWever, be made of another spring hard 
material, such as spring hard steel, beryllium-copper, spring 
hard plastic, etc. 
A lock spring release member 704 interfaces With and is 

used to de?ect or disable the lock springs 408 and does not 
interface With or de?ect the detent springs 410, see FIGS. 
2C, 2D, 7 and 8. Speci?cally, lock spring release member 
704 is held in place vertically Within the magaZine area 342 
of caddy 300 by means of extending X-shaped tab 706 
through hole 352 in caddy top 350 and securing lock spring 
release member 704 in place by means of one end 713 of 
extension spring 714 attached to spring attachment means 
730 on the lock spring release member 704 and the opposite 
end 715 of spring member 714 attached to a similar spring 
attachment means (not shoWn) on the underside of caddy top 
350. After lock spring release member 704 is secured Within 
the magaZine side 342 of caddy 300, cartridge spring 724 is 
snapped into spring retainer 718 and positioned in caddy 300 
in such a manner that spring retainer 718 ?nishes side Wall 
346 on the handle side 344 of caddy 300 and leaf springs 408 
and 410 extend through rear Wall 802 into the magaZine side 
342 of caddy 300, see FIGS. 4, 7 and 8. ScreWs 702 secure 
hand front panel 720 to the rear Wall 802 of caddy 300. 
When fully assembled, leaf springs 408 and 410 extend 

from the handle side 344 into the cartridge magaZine side 
342 of caddy 300, see FIGS. 3, 4, 7 and 8. Thus, When a data 
cartridge 200 is properly aligned With a slot 340 and pushed 
into position, notch 202 of data cartridge 200 is aligned With 
guide tab 322 and ledges 204 and 206 slide along and 
displace ramps 710 and 711 of lock spring 408 and detent 
spring 410, respectively, until ledges 204 and 206 of data 
cartridge 200 are positioned behind lock tip 710 of lock 
spring 408 and ramp tip 712 of detent spring 410, 
respectively, see FIGS. 2C, 3 and 4. A cosmetic button 328 
is snapped to X-shaped tab 706 of lock spring release 
member 704, see FIGS. 3, 4, 7 and 8. 
When the data cartridge interlock and release system and 

the handle front panel 720 are fully assembled, the extension 
spring 713 holds the lock spring release member 704 against 
the under side of caddy top 350 in such a manner that 
displacement ramps 708 of lock spring release member 704 
do not engage lock spring ramps 722 of lock spring 408 and 
do not displace lock springs 408 from the locked position, 
see FIGS. 2C, 2D, 4, 7 and 8. HoWever, When button 328 is 
depressed, either manually or by a mechanical means Within 
the autochanger, the lock spring release member 704 is 
moved doWnWard and displacement ramps 708 of the lock 
spring release member 704 engage and displace lock spring 
ramps 722 of lock springs 408, see FIGS. 2C, 2D, 7 and 8. 
When lock spring 408 is displaced, lock tip 710 is disen 
gaged from ledge 204 and only detent spring 410 holds data 
cartridge 200 in place Within slot 340 by means of ledge 206. 
The spring force of detent spring 410 is enough to hold the 
Weight of data cartridge 200 against vibration and shock, but 
can be easily overcome by the user or the picker 106 pulling 
on the data cartridge 200. 
Lock spring release member 704 and spring retainer 718 

are preferably made of molded plastic, such as polycarbon 
ate or nylon. Lock spring release member 704 and spring 
retainer 718 could also be made of polycarbonate or nylon. 
Compression spring 716 and extension spring 714 are pref 
erably made of spring hard steel. Cosmetic button 328, 
caddy spring lock release 412 and handle front panel 720 are 
preferably made of cosmetically colored molded plastic, but 
could also be made of steel, brass, aluminum, etc. 
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III. Data Cartridge Interlock Release Actuator System 
The data cartridge interlock release actuator system is best 

described With reference to FIGS. 2C, 2D, 3, 4—10. The data 
cartridge interlock release actuator system alloWs the data 
cartridges 200 to be locked into the data cartridge caddy 300 
until needed by the autochanger, such that normal vibration 
and shock from the operation of the autochanger or the high 
force levels associated With the user inserting and removing 
the caddy 300 into the storage rack do not dislodge the data 
cartridges 200 from the caddy 300. The data cartridge 
interlock release actuator system also alloWs the 
autochanger to unlock the lock spring 408 by actuating the 
data cartridge interlock release actuator system, Which 
depresses the button 328 that activates the lock spring 
release member 704 and displaces the lock spring 408. The 
autochanger can accomplish the actuating of the data car 
tridge interlock release actuator system by means of the 
picker 106, other robotic means, or other mechanical mecha 
nism. In the preferred embodiment, the picker 106 actuates 
the data cartridge interlock release actuator system. 
HoWever, a motor or solenoid could also actuate the car 
tridge interlock release system. 

The previous section II on the data cartridge interlock and 
release system described hoW displacement ramp 708 of 
lock spring release member 704 displaces lock spring ramp 
722 and disengaged lock spring 408 When the button 328 is 
pressed doWnWard and activated. FIGS. 4 and 5 shoW a 
caddy guide referencing sleeve 500 and a caddy guide 
bottom plate 402. FIG. 6 shoWs a caddy guide top plate 600. 
The caddy guide referencing sleeve 500, caddy guide bot 
tom plate 402 and caddy guide top plate 600 help form the 
exterior of the autochanger storage rack 108 into Which the 
caddy 300 is locked so that the picker of the autochanger can 
access the data cartridges 200. Caddy guide top plate 600 is 
attached to caddy guide referencing sleeve 500 by means of 
screWs, rivets, or the like via holes 610 in the caddy guide 
top plate 600 and holes 512 in the caddy guide referencing 
sleeve 500. 
When the caddy 300 is properly positioned in the 

autochanger storage rack 108, button 328 is aligned With 
lock release lobe 616 on the under side of caddy guide top 
plate 600, see FIGS. 4—6. Lock release lobe 616 is attached 
to cam shaft 908, Which is attached to cam torque arm 902, 
Which is attached to actuation link 618, Which is attached to 
actuation lever 904 having lever pivot bushing 906. The cam 
shaft 908 is rotatingly mounted to the top side of the caddy 
guide top plate 600, such that the lock release lobes 616 
extends through holes in the caddy guide top plate 600 and 
line-up With the button 328 on the top 350 of the caddy 300. 

The pivot bushing 906 is rotatingly attached to the 
autochanger storage rack such that When actuation lever 904 
is raised and loWered, as shoWn by arroW 1004, the pivot 
bushing 906 is the lever rotation axis 1002. The actuation 
lever 904 is raised and loWered by the picker 106 or by some 
other robotic or mechanical means Within the autochanger 
unit, such as a motor or solenoid. In its free state, the 
actuation lever 904 is in a doWnWard position, as shoWn in 
FIGS. 9 and 10, and the cam shaft 908 is oriented With the 
lock release lobes 616 providing no de?ection of button 328. 
When the actuation lever 904 is lifted, the cam shaft 908 

rotates and the lock release lobes 616 rotate such that the 
Wider portion 910 engages and depresses the button 328 to 
actuate lock spring release member 704 and release lock 
springs 408 so that a cartridge 200 may be removed from the 
caddy 300 by the picker 106. The cam shaft 908 rotates far 
enough to go over, Where it Will stay in a detent position 
during normal operation until the picker 106 loWers the 
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8 
actuation lever 904. When the actuation lever 904 is 
loWered, the cam shaft 908 rotation reverses, the cam shaft 
908 goes back over center and is returned and held in the free 
state by an extension spring (not shoWn) ?xed to the 
actuation lever 904. 

In the preferred embodiment, cam shaft 908, actuation 
link 618 and actuation lever 904 are made of stainless steel, 
but may also be made of plastic, steel, aluminum or some 
other similarly hard material. Also in the preferred 
embodiment, lock release lobe 616, cam torque arm 902 and 
pivot bushing 906 are made of molded plastic, but may also 
be made of brass, steel or similar material. 
Cam shaft 908 may be made as a cylindrical shaft as 

shoWn in FIG. 9 With pins to lock lobes 616 to cam shaft 908 
in order to prevent slipping of lobes 616 When torque is 
applied. Or preferably, cam shaft 908 is a square shaft, 
Which prevents lobes 616 from slipping When torque is 
applied. Asquare cam shaft 908 also eliminates the need for 
pins to secure lobes 616 to cam shaft 908. 
IV. Data Cartridge Caddy-to-Storage Rack Referencing Sys 
tem 

The data cartridge caddy 300 permits a user of a DLT 
autochanger storage rack to manually install or remove up to 
?ve data cartridges 200 at a time from the autochanger 
storage rack. Also, While inside the storage rack, the data 
cartridge caddy 300 provides storage for the data cartridges 
200 When not in use by the autochanger. The caddy 300 must 
also accurately reference the cartridges 200 to the cartridge 
handling system or picker 106. Therefore, an accurate align 
ment and referencing scheme is necessary to guide the caddy 
300 from its free state outside of the storage rack 108 to its 
?nal referenced position inside the storage rack 108 When it 
is being installed manually by a user. 
The data cartridge caddy-to storage rack referencing 

system Will be described With reference to FIGS. 3—8. The 
parts involved in aligning and referencing the caddy 300 to 
the autochanger storage rack 108 include the caddy guide 
bottom plate 402, the caddy guide referencing sleeve 500, 
caddy guide rail 404, caddy hooks 406, caddy lock spring 
604, and caddy guide top plate 600. 

In the preferred embodiment, the caddy guide top plate 
600 is a removable steel sheet metal base that is attached to 
the storage rack 108, see FIG. 6. The attaching of the caddy 
guide top plate 600 to the autochanger storage rack 108 
provides referencing in the Z direction. The caddy guide top 
plate 600 may also be made of any suitable engineering 
material, such as steel, aluminum or molded plastic, Which 
incorporates parts 404, 406 and the shaft mount (not shoWn) 
that secures cam shaft 908 to top plate 600. Caddy guide rail 
404 is made of molded plastic and is attached to the 
underside of the caddy guide top plate 600, see FIGS. 4 and 
6. Caddy guide rail 404 may also be made of carbonate and 
Te?on-?lled nylon or any material that Wears Well against 
friction. Caddy hooks 406 are made of molded plastic and 
are mounted on the topside of caddy guide top plate 600 and 
extend through holes 620 to the underside of caddy guide top 
plate 600, see FIGS. 4 and 6. Caddy hooks 406 could also 
be made of carbonate and Te?on-?lled nylon or any material 
that Wears Well against friction. 

Caddy lock spring 604 is made of stainless steel and is 
mounted to the caddy guide rail 404 on the underside of the 
caddy guide top plate 600. Caddy lock spring could also be 
made of a heat treated carbon steel or other spring hard 
material. The caddy guide referencing sleeve 500 is made of 
molded plastic and is attached to the caddy guide top plate 
600 by means of screWs, rivets or the like through holes 610 
in the caddy guide top plate 600 and holes 512 in the caddy 
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guide referencing sleeve 500 after the caddy guide top plate 
600 is installed in the autochanger storage rack 108, see 
FIGS. 4 and 6. Referencing in the X and Y directions is 
provided When the caddy guide referencing sleeve 500 is 
attached to the structure of the caddy guide top plate 600 and 
the autochanger storage rack 108. The caddy guide refer 
encing sleeve 500 could also be made of carbon and Te?on 
?lled polycarbonate or other strong material that is also 
capable of dissipating the static electricity that builds up 
When tWo surfaces slide against each other. The caddy guide 
bottom plate 402 is made of polycarbonate and is attached 
to the caddy guide referencing sleeve 500 and provides 
initial caddy-to-storage rack referencing as the user aligns 
the caddy 300 With the storage rack 108 and begins the 
installation procedure, see FIG. 4. The caddy guide bottom 
plate 402 may also be made of steel or nylon. 

A. Caddy Installation Initial Referencing 
Since the autochanger storage rack 108 can hold up to 

three caddies 300, the user has three choices for a slot 430 
in the caddy guide referencing sleeve 500 to install a caddy 
300 into. A caddy guide bottom plate 402 is provided in 
order to assist the user in aligning the caddy for installation 
into a chosen slot 430 in the caddy guide referencing sleeve 
500. The caddy guide bottom plate 402 has positioning 
guide labels 414, 416, and 418 on it indicating the locations 
of the three slots 430. The caddy guide bottom plate 402 
serves as the cosmetic surface that the caddy 300 initially 
slides upon inside the storage rack 108 prior to ?nal refer 
encing and lock-in. The caddy guide bottorn provides Z 
direction guidance as the user aligns the caddy 300 in the Y 
direction prior to sliding the caddy 300 in the X direction in 
order to install the caddy 300 into the storage rack 108. 

B. Caddy Installation Interrnediate Referencing 
As the user starts to slide the caddy 300 on the caddy 

guide bottom plate 402 into the chosen slot 430, the caddy 
guide rail 404 rnaintains preliminary and intermediate Y 
direction referencing Within channel 360 on the top 350 
surface of the caddy 300. Initial lead-in on the caddy channel 
360 and the caddy guide rail 404 interact to srnoothly guide 
the caddy 300 to more accurate positioning in the Y direc 
tion. Speci?cally, the caddy guide rail 404 is tapered at the 
initial end 612 and the caddy channel 360 is ?ared outWard 
to alloW for easier lead-in. The purpose of the caddy guide 
rail 404 in this regard is to restrain the caddy 300 in the Y 
direction While the user slides the caddy 300 in the X 
direction to its ?nal referenced and locked-in position. 

The cartridge guide tabs 462 on the caddy guide refer 
encing sleeve 500 also provide Z direction referencing With 
the data cartridges 200 in the caddy 300. Cartridge guide 
tabs 462 are tapered at the front side 464 to provide a smooth 
transition to additional Z direction referencing beyond the 
initial Z direction referencing provided by the caddy guide 
bottom plate 402. 

C. Caddy Installation Final Z Referencing 
As the user continues to push the caddy 300 into the 

storage rack 108, Z referencing tabs 506 on the caddy guide 
referencing sleeve 500 engage Z referencing slots 306 and 
308 at the front, rnagaZine side 342 of the caddy 300, see 
FIGS. 3—5. Also, caddy hooks 406 engage ledge 370 of 
handle front panel 720, see FIGS. 3,4 and 6. The Z refer 
encing tabs 506 and the caddy hooks 406 sirnultaneously lift 
the caddy 300 up off of the caddy guide bottom plate 402 to 
provide ?nal referencing of the caddy 300 in the Z direction. 
Tapered lead-in on the Z referencing slots 306 and 308 on 
the caddy 300, the Z referencing tabs 506 on the caddy guide 
referencing sleeve 500, the ledge 370 of handle front panel 
720, and caddy hooks 406 alloW for a smooth transition to 
the ?nal referenced position in the Z direction, see FIGS. 
3—6. 
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D. Caddy Installation Final Y Referencing 
At the same time as the caddy 300 is being referenced in 

the Z direction by the caddy guide referencing sleeve 500 
and the caddy hooks 406, Y referencing slots 312 in the top 
350 on the front, rnagaZine side 342 of the caddy 300 
engages With Y referencing ?ns 502 of the caddy guide 
referencing sleeve 500 to establish ?nal referencing of the 
caddy 300 in the Y direction, see FIGS. 3—5. Tapered lead-in 
on the Y referencing ?ns 502 and ?ared lead-in on the Y 
referencing slots 312 alloW for a smooth transition to the 
?nal referenced position in the Y direction, see FIGS. 3—5. 

Final Y direction referencing is also provided by a vertical 
tab (not shoWn) Within caddy hooks 406 engaging slots 332 
and 334 of ledge 370 of handle front panel 720, see FIGS. 
3, 4, 6 and 7. Slots 332 and 334 have a ?ared lead-in, in order 
to alloW for a smooth transition to ?nal Y direction refer 
encing to caddy hooks 406. 

This ?nal Y direction referencing replaces the preliminary 
Y direction referencing provided by the caddy guide rail 
404. To ensure that the caddy does not bind betWeen the Y 
referencing provided by the caddy guide rail 404 and the Y 
referencing provided by the Y referencing ?ns 502 of the 
caddy guide referencing sleeve 500, the caddy guide rail 404 
may be narroWer in the backside 660 to coincide With a 
position Where the Y referencing ?ns 502 of the caddy guide 
referencing sleeve 500 take over With the Y direction ref 
erencing. 

E. Caddy Installation Final X Referencing 
The last referencing of the caddy 300 during installation 

in the storage rack 108 is established in the X direction. The 
user pushes the caddy 300 in the X direction until the caddy 
300 stops due to X referencing surfaces 302 and 304 on the 
front, rnagaZine side 342 of side Walls 346 and 348, respec 
tively come into contact With X referencing pads 504 of the 
caddy guide referencing sleeve 500, see FIGS. 3—5. The 
caddy lock spring 604 on the caddy guide top plate 600 locks 
into hole 380 in the top 350 of the caddy 300 and locks the 
caddy 300 into place When the caddy 300 is completely 
installed into the storage rack 108. The caddy 300 is noW 
locked into its ?nal referenced position Within the storage 
rack 108 and the picker 106 of the autochanger is referenced 
to and is able to interface With the cartridges 200 Within the 
cartridge caddy 300. 
V. Data Cartridge Caddy-To-Storage Rack Interlock and 
Release System 
The data cartridge caddy-to-storage rack interlock and 

release system will be described With reference to FIGS. 3, 
4, 6, 7 and 11. As mentioned above in Section VI., When 
caddy 300 is ?lly installed into the storage rack 108, caddy 
lock spring 604 on the caddy guide top plate 600 locks into 
hole 380 in top 350 of caddy 300 and locks caddy 300 into 
place Within the storage rack 108 against backWard rnove 
rnent in the X direction. When the caddy lock spring 604 is 
locked into hole 380, lock ledge 605 of lock spring 604 
engages surface 382 of hole 380 and holds the caddy in 
place. When the user desires to remove caddy 300 from the 
storage rack 108, the user may depress the caddy spring lock 
release 412 toWard the handle 314. When the caddy spring 
lock release 412 is actuated, ledge 330 slides along rarnp 
surface 603 of lock spring 604 and displaces the lock spring 
604 from the locked position, so that caddy 300 is free to be 
removed from the storage rack 108. 
The caddy lock spring 604 must be Week in the Z 

direction in order to alloW thurnb actuation of the caddy 
spring lock release to be as light as possible. HoWever, the 
caddy lock spring 604 must be able to Withstand operational 
vibration and hold the caddy against such forces in the X 






